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In the title compound, C 16 H 15 N 3 03S, the dihedral angle 
between the aromatic rings is 8.18 (11)° and the C=N— N=C 
torsion angle is 178.59 (14)°. The conformation of the thiazine 
ring is an envelope, with the S atom displaced by 0.8157 (18) A 
from the mean plane of the other five atoms (r.m.s. deviation = 
0.045 A). An intramolecular O— H- ■ -N hydrogen bond closes 
an S(6) ring. In the crystal, weak C— H- ■ O interactions link 
the molecules, with all three O atoms acting as acceptors. 

Related literature 

For the synthesis and biological activity of the title compound 
and related materials, see: Shafiq et al. (2011). 




H,C S 



Monoclinic, P2^/n 
a = 6.5530 (2) A 
b = 15.8719 (5) A 
c = 14.5804 (4) A 
P = 91.147 (1)° 
V = 1516.18 (8) A 3 

Data collection 

Bruker APEXII CCD 

diffractometer 
14391 measured reflections 

Refinement 

R[F 2 > 2a(F 2 )] = 0.039 

wR(F 2 ) = 0.114 

S = 1.03 

3778 reflections 

212 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



Mo Ka radiation 
IX = 0.23 mm -1 
T = 296 K 

0.40 x 0.05 x 0.05 mm 



3778 independent reflections 
3019 reflections with I > 2cr(/) 
R inl = 0.020 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap max = 0.32 e A~ 3 

A/> mi „ = -0.28 e A~ 3 



D-H-A 


D-H 


H-A 


D-A 


D-H-A 


03-H3-N3 


0.85 (2) 


1.89 (2) 


2.6574 (18) 


151 (2) 


C1-H1B-03' 


0.96 


2.59 


3.534 (3) 


166 


C3-H3/4- ■ Ol" 


0.93 


2.60 


3.396 (2) 


144 


C9-H9/4- ■ 02' 


0.97 


2.44 


3.138 (2) 


129 


C16-H16-01'" 


0.93 


2.60 


3.440 (2) 


151 


Symmetry codes: (i) — x 


,-y + l,-z- 


hi; (ii) x+l,y, z; 


(iii) x — |, — y - 


h !,* + !. 



Experimental 

Crystal data 
C 16 H 15 N 3 0 3 S 



Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT 
(Bruker, 2007); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
PLATON (Spek, 2009); software used to prepare material for 
publication: ORTEP-3 (Farrugia, 1997). 

MS acknowledges Higher Education commission of Paki- 
stan for supporting PhD studies and the provision of a grant to 
strengthen the Materials Chemistry Laboratory at GC 
University Lahore, Pakistan. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: BT5989). 
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2-{[2-(1 -Methyl-2,2-dioxo-3,4-dihydro-1 H-2i 6 ,1 -benzothiazin-4-yl- 
idene)hydrazin-1-ylidene]methyl}phenol 

Muhammad Shafiq, William T. A. Harrison, Islam Ullah Khan, Iftikhar Hussain Bukhari and 
Tanveer Hussain Bokhari 

Experimental 

In the synthesis of title compound, 4-hydrazinylidene-l- methyl-3H-21 6 ,l-benzothiazine-2,2-dione was subjected to react 
with 2 -hydroxy benzaldehyde according to literature procedure ((Shafiq et al. (2011)). The product obtained was then 
recrystallized in ethylacetate under slow evaporation to obtain single crystals suitable for X-ray diffraction. 

Refinement 

The O-bond H atom was located in a difference map and its position was freely refined. The C-bound H-atoms were 
placed in calculated positions (C — H = 0.93-0.97 A) and refined as riding. The methyl group was allowed to rotate, but 
not to tip, to best fit the electron density. The constraint £/ iso (H) = 1.2£/ eq (C,0) or 1.5t/ eq (methyl C) was applied. 

Computing details 

Data collection: APEX2 (Broker, 2007); cell refinement: &iCVT(Bruker, 2007); data reduction: SAINT {Broker, 2007); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: PLATON (Spek, 2009); software used to prepare material for publication: 
ORTEP-3 (Farrugia, 1997). 




Figure 1 

The molecular structure of (I), showing displacement ellipsoids at the 50% probability level. The hydrogen bond is shown 
as a double-dashed line. 
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2-{[2-(1 -Methyl-2,2-dioxo-3,4-dihydro-1 H-2i 6 ,1 -benzothiazin- 4-ylidene)hydrazin-1-ylidene]methyl}phenol 



Crystal data 

C 16 H 15 N 3 0 3 S 
M r = 329.37 
Monoclinic, P2i/n 
Hall symbol: -P 2yn 
a = 6.5530 (2) A 
b= 15.8719(5) A 
c = 14.5804 (4) A 
0 = 91. 147(1)° 
F= 1516.18(8) A 3 
Z = 4 

Z)ata collection 

BrukerAPEXII CCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
<p and co scans 
14391 measured reflections 
3778 independent reflections 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F* > 2(7(^)1 = 0.039 

wR(F 2 ) = 0.114 

S = 1.03 

3778 reflections 

212 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



F(000) = 688 

D x = 1.443 Mgm" 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 683 1 reflections 

6 = 2.8-28.2° 

/u = 0.23 nmr 1 

T=296K 

Needle, yellow 

0.40 x 0.05 x 0.05 mm 



3019 reflections with I> 2a(T) 
R mt = 0.020 

#max ~ 28.4°, ^min = 2.6° 

h = -8-»8 
k = -21-»20 
/ = -19— 19 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H atoms treated by a mixture of independent 

and constrained refinement 
w = l/[a 2 (F a 2 ) + (0.0577P) 2 + 0.5143P] 

where P = (F a 2 + 2F 2 )/3 
(A/o-) max = 0.001 
Ay9 max = 0.32 e A^ 3 
Ap mm = -0.28 e A~ 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > aiF 2 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 



y 



u */u 



CI 
H1A 
H1B 
H1C 

C2 



0.5578 (3) 
0.5592 
0.5077 
0.6939 
0.4661 (2) 



0.63906 (15) 
0.6923 
0.5963 
0.6250 
0.70248 (9) 



0.45564 (14) 
0.4245 
0.4144 
0.4760 
0.60704 (10) 



0.0583 (5) 
0.087* 
0.087* 
0.087* 
0.0323 (3) 
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/~1 o 

L3 


A /f') A1 /^\ 

0.6391 (2) 




0.75336 (11) 


0.60255 (12) 


A f\Ai l O / A \ 
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H3A 
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A C C 1 A 

0.5519 
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C4 


A /"OTf ZO\ 
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A O AO O /" / 1 1\ 

0.80886 (11) 


A /'TO 1 O / 1 ON 

0.67218 (12) 


A A/in / A\ 

0.0453 (4) 




TJ A 

H4 


A OATH 

0.8039 




A QA O A 

0.8420 


0.6683 


A f\Z A * 

0.054* 




C5 


U.DoM (3) 




A O 1 C70 / 1 1 \ 

0.813 /8 (11) 


0. /4/OJ (12) 


A A/1J/C f A\ 

0.0436 (4) 




i rr 

H5 


a cmi 

0.59 /3 




0.8338 


A *7A A O 

0. /942 


A. AO* 

0.052* 




Co 


A O A /I /I /1\ 

03944 (2) 




A H H C C A / 1 A\ 

0.76554 (10) 


0.75302 (11) 


A AO O A f) \ 

0.0384 (3) 




H6 


03127 




A H f A A 

0.7699 


A O A A O 

0.8042 


0.046* 






U.J4U1 (Z) 




a ^aooo /OA 
u. /Uozo (y) 


A /TO/1 AT /I A\ 

0.6840/ (10) 


A A'l 1 0 /"2A 

U.UJlo \5) 




C8 


0.1578 (2) 




0.65501 (9) 


0.69491 (10) 


f\ ATM /")\ 

0.0323 (3) 




C9 


A 11/11 /0\ 

0.1241 (3) 




A CO A AC /1 OA 

0.55446 (Iz) 


A AOT20 1 A 

U.6Z/35 (11) 


A A A *7A ( A\ 
0.04 /0 (4) 




T T A A 

H9A 


A A1 T7 

—o.oi / / 




0.56 /U 


A OA 

U.62o0 


0.056* 




JJOD 

ri9r> 


0.2080 




0.5J66 


A A/1 C A 

U.645U 


O.Ojo* 




CIO 


AT) AO ZO\ 

-0.2398 (2) 
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0.63187 (10) 


0.83713 (11) 


A AO 1 C /") \ 

0.0375 (3) 




TT1 A 
H10 


A O AO C 

-0.2025 




A ZT"7z; 1 

0.6761 


a on z o 

0.8758 


A A A C * 

0.045* 




Cll 


A O /O \ 

-0.4218 (2) 




A f OTOfl /1A\ 

0.58389 (10) 


A Of /"AC /1 A \ 

0.85695 (10) 


0.0357 (3) 




Clz 


a a one /OA 
—0.45 / J (2) 




A C 1 /^O C / 1 A\ 

0. D 1623 (10) 


A OA'")'") /I (W 1 \ 

O.o0zz4 (11) 


0.0383 (3) 




Cl3 


-0.6624 (3) 




A A H \\ AO / 1 0\ 

0.47198 (12) 


A OO /I T /I /1 T\ 

0.82474 (13) 


A A yl A A / A \ 

0.0490 (4) 




TT1 O 

H13 


A H f\ A C 

-0.7045 




A /I O ZTO 

0.4263 


A *70 A 1 

0.7891 


A AC A* 

0.059* 




C14 


A T70 1 /J \ 

-0.7732 (3) 




A Af\C A 1 /1 O \ 

0.49541 (13) 


A O A A A A /1 f \ 

0.89940 (15) 


A AC ZJZT / C\ 

0.0566 (5) 




TJ 1 ,1 

ri!4 






0.463 / 


A A 1 O Q 

0.9138 


a a/;o* 
O.Ooo* 




CI j 


-0.7125 (3) 




0.56253 (13) 


A nC'3'3 J / 1 /1\ 

0.95334 (14) 


0.0584 (5) 




TT1 C 

H15 


-0.7889 




0.5782 


1 AA1 ZT 

1.0036 


A ATA* 

0.070* 




C16 


-0.5388 (3) 




A /CA/CAJ t J 0\ 

0.60604 (12) 


a Aio /n / 1 o\ 
0.93243 (12) 


f\ f\AH A ( A\ 

0.04/4 (4) 




rilo 


-0.4979 




A /Tf 1 1 

O.ojII 


A A ZT A 1 

0.9691 


A A^T* 

O.Oj /* 




C T 

SI 


0.18651 (6) 




0.61737 (3) 


0.51673 (2) 


A AO OAA /1 1\ 

0.03890 (13) 




XT 1 

Nl 


0.42477 (18) 


A £ A A A"! St\\ 

0.64443 (9) 


A Ci A A A /A\ 

0.53490 (9) 


A AO OO /O \ 

0.0382 (3) 




TSJ7 
INZ 


0.03875 (19) 


0 £701 0 (9.\ 
u.o /U1U ^o^ 




yj.u j / o \ j ) 




N3 


-0.12812(19) 


0.61537 (8) 


0.76789 (9) 


0.0374 (3) 




01 


0.06395 (19) 


0.68861 (10) 


0.49308 (9) 


0.0581 (4) 




02 


0.1846 (2) 




0.54798 (10) 


0.45479 (9) 


0.0610(4) 




03 


-0.3885 (2) 




0.49217 (9) 


0.72635 (9) 


0.0557 (4) 




H3 


-0.285 (4) 




0.5240 (15) 


0.7235 (16) 


0.067* 




Atomic displacement parameters (A 2 ) 




U n 


U 22 


U 33 


U 12 


U 13 


U 23 


CI 


0.0359 (8) 


0.0874(14) 0.0524(11) 


-0.0090 (9) 


0.0175 (7) 


-0.0246(10) 


C2 


0.0275 (6) 


0.0353 (7) 


0.0342 (7) 


-0.0008 (5) 


0.0019 (5) 


0.0000 (6) 


C3 


0.0329 (7) 


0.0478 (9) 


0.0448 (9) 


-0.0081 (6) 


0.0076 (6) 


-0.0008 (7) 


C4 


0.0379 (8) 


0.0441 (9) 


0.0537 (10) 


-0.0121 (7) 


0.0005 (7) 


0.0002 (8) 


C5 


0.0475 (9) 


0.0395 (8) 


0.0437 (9) 


-0.0083 (7) 


-0.0031 (7) 


-0.0046 (7) 


C6 


0.0411 (8) 


0.0380 (8) 
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-0.0042 (6) 


0.0048 (6) 


-0.0022 (6) 


C7 


0.0294 (6) 
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0.0028 (6) 


C8 
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-0.0033 (6) 
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C9 
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CIO 


0.0363 (7) 


0.0381 (8) 
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0.0000 (6) 


Cll 


0.0341 (7) 


0.0371 (8) 


0.0362 (7) 


0.0011 (6) 


0.0087 (6) 


0.0045 (6) 


C12 


0.0389 (8) 


0.0383 (8) 


0.0381 (8) 


0.0004 (6) 


0.0059 (6) 


0.0039 (6) 


C13 


0.0463 (9) 


0.0464 (9) 


0.0543 (10) 


-0.0108 (8) 


0.0046 (8) 


0.0018(8) 
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122.30 (14) 


C3 — C2 — C7 


1 1 A O O / 1 A N 

119.28 (14) 


PiO P 1 O P 1 o 

03 — C12 — C13 




1 17.56 (16) 


p O p o XT1 

C3 — C2 — N 1 


1 1 O Azl / 1 O N 

118.96 (13) 


/"iO PH pi 1 

03 — C12 — Cll 




100 CA /1 A\ 

122.50 (14) 


C7 — C2 — N 1 


121.73 (13) 


C13 — C12 — Cll 




11AAT /I C\ 

119.93 (15) 


4~\ a rii /~*i o 

C4 — C3 — C2 


ion ^ r - / 1 ^ \ 

120.75 (15) 


/"< 1 /I /~1 T O /~1 1 O 

Cl4 — Cl3 — Cl2 




1 TA 1 ^ /1 ^\ 

120.17 (17) 


C4 — C3 — Hi A 


119.6 


r>1 ^ PIT TT 1 O 

C14 — C13 — HI 3 




1 1 A A 

119.9 


C2— C3— H3A 


119.6 


C12— C13— H13 




119.9 


C3— C4— C5 


120.71 (15) 


C13— C14— C15 




120.74 (16) 


C3— C4— H4 


119.6 


C13— C14— H14 




119.6 


C5— C4— H4 


119.6 


C15— C14— H14 




119.6 


C6— C5— C4 


119.02(15) 


C16— C15— C14 




119.59(17) 
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C6— C5— H5 
C4— C5— H5 
C5— C6— C7 
C5— C6— H6 
C7— C6— H6 
C6— C7— C2 
C6— C7— C8 
C2— C7— C8 
N2— C8— C7 
N2— C8— C9 
C7— C8— C9 
C8— C9— SI 
C8 — C9 — H9A 
SI— C9— H9A 
C8 — C9 — H9B 
SI— C9— H9B 
H9A— C9— H9B 



120.5 
120.5 

122.12(15) 

118.9 

118.9 

118.11 (13) 

119.44(13) 

122.44(13) 

118.66(13) 

123.59 (13) 

117.74(13) 

110.29(11) 

109.6 

109.6 

109.6 

109.6 

108.1 



C16— C15— H15 
C14— C15— H15 
C15— C16— Cll 
C15— C16— H16 
Cll— C16— H16 
02— SI— 01 
02— SI— Nl 

01— SI— Nl 

02— SI— C9 
01— SI— C9 
Nl— SI— C9 
C2— Nl— CI 
C2— Nl— SI 
CI— Nl— SI 
C8— N2— N3 
CIO— N3— N2 
CI 2— 03— H3 



120.2 
120.2 

121.26(17) 
119.4 
119.4 
117.53 (9) 

107.57 (8) 
111.25 (8) 
110.74 (8) 

108.58 (9) 
99.72 (8) 
120.96(13) 
117.24(10) 
116.01 (11) 
114.62(13) 
112.24(13) 
105.7 (16) 



C7— C2— C3— C4 
Nl— C2— C3— C4 
C2— C3— C4— C5 
C3— C4— C5— C6 
C4— C5— C6— C7 
C5— C6— C7— C2 
C5— C6— C7— C8 
C3— C2— C7— C6 
Nl— C2— C7— C6 
C3— C2— C7— C8 
Nl— C2— C7— C8 
C6— C7— C8— N2 
C2— C7— C8— N2 
C6— C7— C8— C9 
C2— C7— C8— C9 
N2— C8— C9— SI 
C7— C8— C9— SI 
N3— CIO— Cll— C16 
N3— CIO— Cll— C12 
C16— Cll— C12— 03 
CIO— Cll— C12— 03 
C16— Cll— C12— C13 
CIO— Cll— C12— C13 
03— CI 2— CI 3— C14 



0.0 (2) 
-178.31 (15) 
-0.5 (3) 
0.8 (3) 
-0.6 (3) 
0.1 (2) 
178.70(15) 
0.2 (2) 
178.42 (14) 
-178.33 (14) 
-0.1 (2) 
8.8 (2) 

-172.73 (14) 
-169.98 (15) 
8.5 (2) 
141.30(14) 
-40.03 (19) 
-178.83 (16) 
0.2 (2) 
177.69 (16) 
-1.4 (2) 
-1.4 (2) 
179.55 (15) 
-177.81 (18) 



Cll— C12— C13— C14 
C12— C13— C14— C15 
C13— C14— C15— C16 
C14— C15— C16— Cll 
C12— Cll— C16— C15 
CIO— Cll— C16— C15 
C8— C9— SI— 02 
C8— C9— SI— 01 
C8— C9— SI— Nl 
C3— C2— Nl— CI 
C7— C2— Nl— CI 
C3— C2— Nl— SI 
C7— C2— Nl— SI 
02— SI— Nl— C2 

01— SI— Nl— C2 
C9— SI— Nl— C2 

02— SI— Nl— CI 
01— SI— Nl— CI 
C9— SI— Nl— CI 
C7— C8— N2— N3 
C9— C8— N2— N3 
Cll— CIO— N3— N2 
C8— N2— N3— CIO 



1.3 (3) 
-0.4 (3) 
-0.4 (3) 
0.3 (3) 
0.6 (3) 
179.69 (18) 
171.30(12) 
-58.26(15) 
58.19(14) 
-1.5 (2) 
-179.75 (16) 
-153.63 (13) 
28.14(19) 
-169.05 (12) 
60.90 (13) 
-53.51 (14) 
37.45 (16) 
-92.59(15) 
152.99 (15) 
-178.86 (12) 
-0.2 (2) 
179.66(14) 
178.59 (14) 



Hydrogen-bond geometry (A, °) 



d—h-a 



D — H 



n-A 



D-A 



D—tt-A 



03— H3-N3 
CI — Hlfi-03' 
C3— H3^-01 u 



0.85 (2) 

0.96 

0.93 



1.89 (2) 

2.59 

2.60 



2.6574 (18) 
3.534 (3) 
3.396 (2) 



151 (2) 

166 

144 
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C9— mA-OT 0.97 2.44 3.138 (2) 129 

C16— H16 -01 111 0.93 2.60 3.440(2) 151 

Symmetry codes: (i) -x, -y+\, -z+1; (ii) x+l, y, z; (iii) x-\/2, -y+3/2, z+1/2. 
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